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Abstract 
Construction of CC bond is one of the fundamental operations in organic 
synthesis. Generally, step-wise transformations require long synthetic route for the 
synthesis of target molecules through the creation of individual bonds. Whereas, the 
domino or sequential domino one-pot processes becomes indispensable, for the 
synthesis of organic compounds, wherein isolation of the intermediate product(s) 
can be avoided. In addition, domino processes reduces the man power, chemical 
wastages and saves time. In this regards, it was noticed that the processes promoted 
by superacid have a potential to develop a new paths towards the synthetic 
methodology in organic chemistry. Based on our research interest in discovering 
domino or sequential domino one-pot methods, we aimed at the synthesis of 
benzylidene indanones under superacid mediated conditions. 
 
Herein, we present a sequential one-pot domino process for the synthesis of 
functionalized benzylidene indanones starting from simple cinnamates promoted by 
superacid. Initially, the reaction involves formation of indanones via intermolecular 
Friedel-Crafts (Michael addition type) alkylation and intramolecular acylation 
sequence between cinnamic acid esters and external arenes in the presence of acid. 
Subsequently, in-situ treatment of indanones with simple commercially available 
benzaldehydes leads to aldol condensation and provides benzylidene indanones.  
Significantly, this methodology was amenable for the accomplishment of a variety 
of interesting benzylidene indanones. 
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Sequential One-pot Dual CC and a C=C Bonds Formation 
Promoted by Superacid: Synthesis of Functionalized 
Benzylidene Indanones 
 
1.1 Introduction: 
 Construction of CC bond is one of the most fundamental and challenging 
operation in synthetic organic chemistry. This can be done in a step-wise manner but 
to make the process more efficient and facile, one-pot domino or sequential one-pot 
domino reactions are often indispensable. One-pot domino reactions are widely 
acceptable due to the increase in the efficiency of a reaction by preventing the 
isolation of intermediate product(s). The quantity of reagents and solvents for the 
workup process, column chromatography are also reduced and the waste produced 
can be minimized.1 
 
 Domino reactions have a wide range of applications in organic 
transformations. In this context, it has become evident that superacid have a 
potential to develop new routes towards the synthetic methodology in organic 
chemistry. Based on our group’s interest in designing methodologies on acid 
promoted reactions, we aimed the synthesis of benzylidene indanones in the 
presence of superacid, in sequential one-pot manner. 
 
 Superacids are powerful reagents having very low pKa value. It transfers 
proton much faster to promote any acid catalysed/induced transformations. Triflic 
acid is one of the strongest superacid having pKa value around 12 which is about 
1000 times stronger than sulfuric acid. Triflic acid is a clear hygroscopic liquid; 
completely miscible in water and soluble in polar solvents. 
 
 Our lab is highly interested in acid promoted domino reactions and we have 
reported synthesis of indanones promoted by triflic acid starting from simple 
cinnamic acid esters and Lewis acid (FeCl3) mediated coumarin synthesis.
2,3 We 
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also developed superacid promoted one-pot synthesis of indanones from iso-propyl 
ketones.4 In yet another significant report from our group has been the one-pot 
synthesis of aryldihydroindenoindoles.5 Therefore, in continuation to our research 
approach in acid promoted strategies, herein, we report the synthesis of benzylidene 
indanones. Benzylidene indanones are reported to be biologically active molecules 
and constitute the core of lead molecules having anticancer cytotoxic activity. They 
are also known to be effective against colon cancer, breast cancer, lung cancer and 
leukemia.6 
 
 
Figure 1: Benzylidene indanones with cytotoxic anticancer activity. 
 
 Also, it has been found that some of the benzylidene indanone molecules 
possess cytotoxic activity mainly against the Jurkat cell growth. The structures of 
these benzylidene indanones has been mentioned below.7 
 
 
Figure 2: Benzylidene indanone having cytotoxic activity against Jurkar cell growth. 
 
Owing to these interesting pharmaceutical properties, we were interested in 
designing a strategy for the synthesis of benzylidene indanones. We proceeded for 
the study of reported methods of their synthesis. 
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1.2 Background Literature:  
 
a) The formation of benzylidene indanone is known since 1990 when 
Titouani, S. Lafquih et al. prepared benzylidene indanone with E-configuration by 
reacting indanone and benzaldehyde in basic conditions at low temperature.8
 
Scheme 1: Base-catalyzed formation of benzylidene indanone (E-configuration). 
 
b)  In 1994, Dietmar et al. also used a similar approach and prepared the 
benzylidene indanone with Z-selectivity.9 
 
        
Scheme 2: Base-catalyzed formation of benzylidene indanone (Z-configuration). 
 
c) Later, in 2009, Asiri et al. prepared highly substituted benzylidene 
indanones in a step-wise approach under basic conditions. They reported the 
synthesis of (2E)-2-(2,4,6-trimethoxybenzylidene)indan-1-one as a candidate donor-
acceptor conjugated dye for possible applications in third order nonlinear optics.10 
 
 
Scheme 3: Base-catalyzed formation of benzylidene indanone. 
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d) In 2012, Arvind S. Negi group prepared biologically active anticancer 
lead molecule benzylidene indanone, starting from gallic acid via chalcone 
formation. Gallic acid has been modified to benzylidene indanones as tubulin 
polymerization inhibitors. These compounds were evaluated against several human 
cancer cell lines and also evaluated for inhibition of tubulin polymerase in in vitro 
assays.11 
 
 
    
Scheme 4: Formation of biologically active benzylidene indanone. 
 
e) Very recently, in 2015, G. Sekar et al. published [Pd]-catalyzed 
intermolecular migratory insertion of carbene with a Heck reaction which has been 
established as a versatile tool for the synthesis of 2-arylidene-3-aryl-1-indanones 
from very stable and easily accessible N-tosylhydrazones and 2′-iodochalcones.12 
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Scheme 5: [Pd]-catalyzed intermolecular carbene insertion towards the formation of benzylidene 
indanone. 
 
 
 
1.3 Result & Discussions: 
 
With this background and based on our research interests in domino one-pot 
reactions, we envisioned that the synthesis of benzylidene indanones 6 could be 
feasible under acidic conditions. In this regards, we thought that the cinnamic acid 
esters 2 would ideal starting materials in the presence of external arenes 3 and 
benzaldehydes 5 (Scheme 6). Also, based on our established conditions, we presume 
that superacid would be suitable to promote the reaction. The sequence of the entire 
process was anticipated via i) initial formation of indanones from the reaction 
between the cinnamic acid esters and external arenes under superacid; ii) then in-situ 
treatment of indanones with benzaldehydes under the same acid to give the target 
benzylidene indanones in a sequential domino one-pot fashion. Our group has been 
working extensively in the area of superacid mediated cyclizations, and has reported 
synthesis of indanones in one-pot via dual CC bond formation. The retro synthetic 
analysis for the devised synthetic pathway has been represented below (Scheme 6). 
Therefore, the present study was planned via the formation of indanones 4 from 
cinnamic acid esters 2 in the same lines as reported by our group.13 Now, it was 
anticipated that in-situ treatment of so formed indanones 4 with aldehydes 5 the 
same acidic conditions would undergo aldol condensation leading to the benzylidene 
indanones 6. 
 
 
Scheme 6: Retro synthetic approach for benzylidene indanones 6. 
15 
 
Herein, we propose a three-step single pot reaction involving dual CC and a 
CC bonds formation for the synthesis of benzylidene indanones 6. 
Thus, to initiate the study, the requisite cinnamic acid esters 2 were prepared 
in excellent yields starting from the corresponding aldehydes 5 using standard 
Horner-Wadsworth-Emmons reaction (Table 1). 
 
Table 1: Synthesis of cinnamic acid ester 2a-2f from corresponding benzaldehydes 1a-1d and alkyl 
aryl ketones 1e-1f.a 
 
aYields in the parentheses are isolated yields of chromatographically pure products. 
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Figure 3a:  1H-NMR (400 MHz) spectrum of 2b in CDCl3 
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Figure 3b: 13C-NMR (100 MHz) spectrum of 2b in CDCl3 
 
The structure of (E)-ethyl-3-(p-tolyl)-acrylate 2b was confirmed from its 
spectral data. IR spectra shows the presence of strong absorption band at 1710 cm-1 
due to C=O stretching of ester moiety. In the 1H-NMR spectrum (Figure 3a), 
presence of one doublet at  7.65 (J=16.1 Hz) due to the olefinic -proton of the 
enoate double bond, doublet  7.41 (J=8.3 Hz) due to two ortho aromatic protons, 
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doublet  7.17 (J=8.3 Hz)  due to two meta aromatic proton, presence of doublet at 
6.38 (J=16.1 Hz) due to other olefinic -proton of the enoate double bond, 
presence of quartet at 4.24 (J=7.3 Hz) due to two methylene protons of ethyl group 
of ester moiety, presence of one singlet at 2.36 due to three protons of methyl 
group, presence of triplets at 1.32 ppm (J=7.3 Hz) due to three protons of methyl 
groups of ethyl moieties. In 10 lines 13C-NMR spectrum (Figure 3b), presence of 
one quaternary carbon resonance at indicates the C=O grouppresence of 
two quaternary carbons resonances at  144.5, 140.6, due to aromatic carbons, four 
aromatic methine carbons at 129.6 (2C), 128.0 (2C) and two olefinic carbons at  
131.7 and one methylene carbon resonances at 60.4, presence of two 
methyl carbons at 21.46 (attached to the benzene ring) and 14.36 ppm, confirmed 
the structure of ester 2b. 
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Figure 4a: 1H-NMR (400 MHz) spectrum of 2e in CDCl3 
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Figure 4b: 13C-NMR (100 MHz) spectrum of 2e in CDCl3 
 
The structure of (E)-ethyl-3-phenylbut-2-enoate 2e was confirmed from its 
spectral data. IR spectra shows the presence of strong absorption band at 1710 cm-1 
due to C=O stretching of ester moiety. In the 1H-NMR spectrum (Fig. 4a), presence 
of multiplet at  7.47 due to one para aromatic proton, presence of one doublet at  
7.46 (J=7.8 Hz) due to two ortho aromatic protons, multiplet  7.35 due to two meta 
aromatic protons, presence of quartet at 6.12 (J=1.5 Hz) due to olefinic proton, 
presence of quartet at 4.21 (J=6.8 Hz) due to two methylene protons of ethyl group 
of ester moiety, presence of one doublet at 2.57 (J=1.5 Hz)  due to three protons of 
methyl group, presence of triplets at 1.31 ppm (J=6.8 Hz) due to three protons of 
methyl groups of ethyl moieties. In 10 lines 13C-NMR spectrum (Fig. 4b), presence 
of one quaternary carbon resonance at 166.9 ppm indicates the C=O 
grouppresence of two quaternary carbons resonances at  155.5 and 142.3 ppm, 
due to aromatic and olefinic carbons, five aromatic methine carbons at  128.9 (1C), 
128.5 (2C) and 126.3 (2C) one olefinic carbon at one methylene carbon 
resonances at 59.86, presence of two methyl carbons at 17.96, 14.36 ppm, 
confirmed the structure of ester 2e. 
After the successful synthesis of cinnamic acid esters 2a-2f, next, we 
explored the reaction in order to find best optimized conditions of the method. 
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Therefore, we reacted the ester 2a with the arene 3a under various conditions as 
summarized in Table 2. Initially, the reaction was performed with CH3COOH, 
CF3COOH and H2SO4 as the acids for the formation indanone 4a. However, the 
reaction failed to produce indanone 4a and led to the recovery of starting material 2a 
(Table 2, entries 1 to 3). With this we assumed that our earlier established conditions 
would be suitable to promote the reaction. Hence, we have conducted reaction in the 
presence of TfOH in DCE confirmed the formation of indanone 4a by TLC. Then 
in-situ treatment of intermediate indanone 4a para-anisaldehyde 5a. To our delight, 
the product 6aaa was obtained in very good yield (80%, Table 2, entry 4). To further 
optimize the reaction, we reduced the equivalence of the aldehyde 5a from 6 to 3 
equiv. Quite interestingly, the product 6aaa was obtained in excellent yield (97%, 
Table 2, entry 5). However, further decreasing the amount of 5a, did not improve the 
yield (Table 2, entries 6 & 7). On the other hand, the reaction with the Lewis acid 
(FeCl3), gave the product 6aaa in moderate yield (Table 2, entry 8). While, the 
reaction with p-TSA was found to be ineffective even to give indanone 4a (Table 2, 
entry 9).   
Table 2: Optimize conditions towards the formation of benzylidene indanone 6aaa. 
 
Entry Acid Solvent Formation 
of 4a 
5a equiv Temp. 
 (˚C) 
Time  %Yield 
6aaa 
1 CH3COOH DCE NO - 80 - - 
2 CF3COOH DCE NO - 80 - - 
3 H2SO4 DCE NO - 80 - - 
4 TfOH DCE YES 6 80 3 h 80 
5 TfOH DCE YES 3 80 3 h 97 
6 TfOH DCE YES 1.5 80 2 h 88 
7 TfOH DCE YES 1 80 2 h 85 
8 FeCl3 DCE YES 6  80 2 h 52 
9 p-TSA DCE NO -  80 - - 
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All reactions were carried out on 100 mg (0.5 mmol) scale of 2a, 224 mg (2.87 mmol) of 3a and 235 mg (1.72 
mmol) of 5a. Yields are of chromatographically pure products. 
Hence, after thorough study of the reaction, it was found that the conditions 
best noted in entry 5 of Table 2 were best. Therefore, to further establish the scope 
and applicability of the method, we have applied these above optimization 
conditions to the other cinnamic acid esters 2b-2f in the presence of external arenes 
3a-3d follwed by aromatic aldehydes 5a-5d. It was found that the conditions 
established were quite successful for the formation of benzylidene indanones 6aaa-
6fbd (Table 3). The reaction enabled the synthesis of variety of compounds with 
different functionalities on the aromatic rings. It is worth noting that the final aldol 
condensation step did not progress well with electron withdrawing substituents on 
the benzaldehyde moieties, even after confirming the formation of intermediate 
indanones 4. This can be justified based fact that these aldehydes are relatively less 
reactive towards the acid.  
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Table 3: Synthesis of benzylidene indanones 6 from various esters 2.
a
 
aReaction conditions for benzylidene indanone 6: 2 (0.5 mmol), arene 3 (2.5 mmol), DCE (2 mL), triflic acid 
(1.5 mmol) at 80 ˚C, for 12 h (for indanone formation 4aa, 4bd, 4ca, 4ac, 4ad, 4ea), 15 h (for indanone 
formation 4bc, 4fb), 24 h (for indanone formation 4cc), external aromatic aldehyde 5 (1.5 mmol) added at 80 ˚C 
for 10 min (for 6aac), 45 min (for 6aaa), 1 h (for 6aad, 6caa, 6eab), 1.5 h  (for 6aca, 6aab, 5cca), 2 h (for 6bca, 
6bda, 6eaa, 6fbd, 6ada), 4 h (for 6bdb, 6acb) and 6 h (for 6fba). 
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Figure 5a: 1H-NMR (400 MHz) spectrum of 6aaa in CDCl3 
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Figure 5b: 13C-NMR (100 MHz) spectrum of 6aaa in CDCl3 
 
The structure (E)-2-(4-methoxybenzylidene)-3-phenyl-2,3-dihydro-1H-
inden-1-one 6aaa is confirmed by its spectral data. In IR carbonyl peak is confirmed 
at 1691 cm-1 due to the presence of C=O stretching frequency. In 1H-NMR (Figure 
5a) spectrum presence of  doublet at δ 7.89 (J=8.3 Hz) for one aromatic proton, 
presence of doublet at δ 7.79 (J=1.5 Hz) for one olefinic proton, presence of doublet 
of doublet of doublet at δ 7.48 (J=8.3, 7.3 and 1.5 Hz) for one aromatic proton, 
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presence of doublet at δ 7.41 (J=8.8 Hz) for two aromatic protons, presence of 
multiplet at δ 7.357.32 for two aromatic protons, presence of multiplet at δ 
7.287.17 for four aromatic protons, presence of triplet at δ 7.12 (J=7.3 Hz) for one 
aromatic proton, presence of doublet at δ 6.72 (J=8.8 Hz) for two aromatic protons, 
presence of singlet at δ 5.26 for one aliphatic proton , presence of singlet at δ 3.72 
ppm for three methoxy proton. In 13C-NMR spectrum (Figure 5b) presence of seven 
quaternary carbon resonance at δ=194.6 (s, CO) for carbonyl carbon, 160.8 (s, 
ArC) , 154.2 (s, ArC) , 141.4 (s, ArC), 136.2 (s, ArC), 135.8 (s, ArC) for 
aromatic carbon, 126.7 (s, CH=CCO) for olefinic carbon attached to carbonyl 
group ; presence of fifteen secondary carbon resonance at 135.5 (d, CH=CCO) for 
olefinic carbon near to aromatic moiety, 134.7 (d, ArCH) , 133.4 (d, 2C, 2 × 
ArCH) , 128.9 (d, 2C, 2 × ArCH) , 127.8 (d, Ar-CH) , 127.5 (d, 2C, 2 × ArCH) , 
126.9 (d, ArCH) , 125.8 (d, ArCH) , 124.1 (d, ArCH) , 113.9 (d, 2C, 2 × 
ArCH) for aromatic methine carbon, 48.8 (d, CH) aliphatic methine carbon; one 
methoxy carbon resonance at 55.3 ppm (q, OCH3). We also confirmed the 
compound 6aaa from the HRMS. The m/z calculated for [C23H18O2H]
+=[M+H]+ is 
328.1413 but from HR-MS it was found to be 328.1412, with an error of -0.305, 
confirmed the structure 6aaa. 
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Figure 6a: 1H-NMR (400 MHz) spectrum of 6fbd in CDCl3 
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Figure 6b: 13C-NMR (100 MHz) spectrum of 6fbd in CDCl3 
 
The structure (E)-2-(benzo[d][1,3]dioxol-5-ylmethylene)-3-(4-
chlorophenyl)-3,6-dimethyl-2,3-dihydro-1H-inden-1-one 6fbd is confirmed by its 
spectral data. In IR carbonyl peak is confirmed at 1691 cm-1 due to the presence of 
C=O stretching frequency. In 1H-NMR (Figure 6a) spectrum presence of  singlet at δ 
7.63 for one aromatic proton, presence of doublet at δ 7.62 (J=1.0 Hz) for one 
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olefinic proton, presence of doublet of doublet at δ 7.26 (J=7.8 and 1.0 Hz) for one 
aromatic proton, presence of multiplet at δ 7.247.15 for four aromatic protons, 
presence of  doublet at δ 7.02 (J=7.8 Hz) for one aromatic proton, presence of 
doublet of doublet at δ 6.76 (J=8.3 and 1.5 Hz) for one aromatic proton, presence of 
doublet at δ 6.61 (J= 8.3 Hz) one aromatic protons, presence of doublet at δ 6.52 
(J=1.5 Hz) one aromatic proton, presence of  doublet at δ 5.85 (J=1.0  Hz) for 
methylene proton, , presence of  doublet at δ 5.84 (J=1.0  Hz) for methylene proton, 
presence of singlet at δ 2.31 for three methoxy proton , presence of singlet at δ= 1.82 
ppm for three methyl proton. In 13C-NMR spectrum (Figure 6b) presence of eleven 
quaternary carbon resonance at δ=194.2 (s, CO) for carbonyl carbon, 157.4 (s, 
ArC), 148.8 (s, ArC), 147.7 (s, ArC), 144.1 (s, ArC), 142.4 (s, ArC), 137.8 (s, 
ArC), 134.7 (s, ArC), 132.4 (s, ArC) for aromatic carbon, 127.6 (s, CH=CCO) 
for olefinic carbon attached to carbonyl group, 48.7 (s, CCH3) for methyl carbon 
ppm.; twelve secondary carbon resonance at 136.6 (d, CH=CCO) for olefinic 
carbon near to aromatic moiety, 135.0 (d, ArCH), 129.1 (d, 2C, 2 × ArCH), 127.9 
(d, ArCH), 127.6 (d, 2C, 2 × ArCH), 124.1 (d, ArCH), 123.9 (d, ArCH), 110.6 
(d, ArCH), 108.2 (d, ArCH) for aromatic methine carbon, 101.4 (d, OCH2O) for 
methtylene carbon; one methyl carbon resonance at 23.5 (q, CH2) and one methyl 
carbon resonance at 21.1 ppm (q, CH3). The m/z calculated for 
[C25H16ClO3H]
+=[M+H]+ is 404.1129 but from HR-MS it was found to be 404.1124, 
with an error of -1.23, confirmed the structure 6fbd. 
After establishing benzylidene indaanones 6, next we planned to explore the 
reaction on highly electron rich substituted esters 2d and 2g. We noticed that upon 
using various arene systems, 3a, 3c & 3d, we found the formation of indanone but 
upon addition of aldehyde 5a, the reaction did not proceed further to give the 
corresponding benzylidene indaanones, and led to the isolation of intermediate 
indanones 4. On similar terms, by taking the highly substituted external arene 3e, on 
simple esters 2a and 2f, again the formation of indanone was confirmed but did not 
progress to give 6 in the subsequent step. The intermediate indanones 4 were 
isolated in this case as well. Our trials with haloaldehydes (i.e. with deactivating 
groups) have also been disappointing. Overall, the final aldol condensation reaction 
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proceeds in a highly substituent specific manner. Only the electron rich 
benzaldehydes gave good result, but not with electron withdrawing substituents on 
the aromatic ring of benzaldehydes such as p-chlorobenzaldehyde, p-
bromobenzaldehyde, p-flourobenzaldehyde did not participate in the aldol 
condensation step. 
 The plausible mechanism for the formation of benzylidene indanones 6 from 
cinnamic acid esters 2 with external arenes 3 and then with external benzaldehydes 5 
is as depicted in Scheme 7. Initially, superacid activates the double bond of the 
cinnamic acid esters 2, then external arenes 3 attacks the double bond and gives 
Michael type addition products A & B. Then, intramolecular acylation will trigger 
by superacid and furnishes intermediate indanones 4. Finally, in-situ addition of 
benzaldehydes 5 to the indanones 4 undergoes acid promotes the aldol condensation 
to give the desired benzylidene indanone 6. 
 
 
Scheme 7: Plausible mechanism towards the formation of benzylidene indanone 6. 
 
1.4 CONCLUSION: 
 
We developed an efficient route towards the super-acid promoted synthesis 
of benzylidene indanone in a one-pot method. Herein, we constructed 3 CC bonds 
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in a sequential one-pot manner. Benzylidene indanones are known to exhibit 
interesting pharmaceutical properties. The method was amenable on a wide range of 
indanones, formed from the cinnamates and arene reaction in one-pot. The scope 
and limitations of this method has been studied well and in an effective manner and 
developed benzylidene indanones in good to excellent yields. The resulting double 
was found to be oriented in the E-configuration, which was confirmed by the crystal 
structure. The electronic factors play an important role in the final step of the 
reaction. It is worth mentioning that the electronically deactivated aldehydes cannot 
participated in the final step of the reaction. 
 
1.5 EXPERIMENTAL DETAILS: 
 
IR spectra was recorded on a Bruker Tensor 37 (FTIR) spectrophotometer. 
1H-NMR spectra was recorded on Bruker Avance 400 (400 MHz) spectrometer at 
295 K in CDCl3; chemical shifts (δ ppm) and coupling constants (Hz) are reported in 
standard way with the reference of either internal standard tetramethylsilane (TMS) 
(δH =0.00 ppm) or CHCl3 (δH = 7.25 ppm). 13C-NMR spectra was recorded on 
Bruker Avance 400 (100 MHz) spectrometer at RT in CDCl3; chemical shifts (δ 
ppm) are reported relative to CHCl3 [δC = 77.00 ppm (central line of triplet)]. In the 
13C-NMR, the nature of carbons (C, CH, CH2 and CH3) were determined by 
recording the DEPT-135 spectra, and was given in parentheses and noted as s = 
singlet (for C), d = doublet (for CH), t = triplet (for CH2) and q = quartet (for CH3). 
In the, 1H-NMR the following abbreviations were used: s = singlet, d = doublet, t = 
triplet, q = quartet, dd = doublet of doublet, ddd = doublet of doublet of doublet, m = 
multiplet. The assignment of signals were confirmed by 1H, 13C carbon proton 
decoupled (CPD) and distortionless enhancement polarization transfer (DEPT) 
spectra. High-resolution mass spectra (HR-MS) was recorded on an Agilent 6538 
UHD Q-TOF electron spray ionization (ESI) mode and atmospheric pressure 
chemical ionization (APCI) mode. All small scale dry reactions were carried out by 
using Schlenk tubes under inert atmosphere. Reactions were monitored by TLC on 
silica gel using a combination of pet-ether and ethyl acetate as eluents. Reactions 
were usually run under argon or a nitrogen atmosphere. Distilled solvents were prior 
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to use; petroleum ether with a boiling range of 60 to 80 C was used. Dichloroethane 
(DCE) was dried over CaH2 and absolute ethanol, which was purchased from local 
sources and used as received. Trifluoromethanesulfonic acid (triflic acid) was 
purchased from Alfa Aesar and used as received. Silica gel (60–120 mesh) was used 
for column chromatography (approximately 20g per one gram of crude material). 
 
The following cinnamic acid esters (2a-2g) are known from the literature. 
 
Figure 7: Derivatives of ethyl cinnamate. 
 
Compound 2a is commercially available and 2b-2g are known from the literature. 
 
The arenes 3a-3d are commercially available and represented as follow. 
 
Figure 8: External arenes for indanone formation. 
 
 
The literature reported benzylidene indanones are represented as follow. 
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        Figure 9: Literature reported benzylidene indanones 
 
 
XRD crystal data of 6aaa and 6fbd : 
 
Table 4: Crystal data and structure refinement for exp_5774 (6aaa) 
 
Operator Ms. Jayeeta Bhattacharajee 
Instrument Oxford SuperNova 
Identification code exp_5774 
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Empirical formula C23H18O2 
Formula weight 326.3878 
Temperature/K 293(2) 
Crystal system monoclinic 
Space group P21/c 
a/Å 17.7404(9) 
b/Å 5.7899(6) 
c/Å 17.0129(9) 
α/° 90.00 
β/° 102.366(5) 
γ/° 90.00 
Volume/Å3 1706.9(2) 
Z  4 
ρcalcmg/mm3 1.363 
m/mm-1  0.088 
F(000) 728.0 
Crystal size/mm3 0.2 × 0.16 × 0.12 
Radiation MoKα (λ = 0.71073) 
2Θ range for data collection 5.88 to 57.98° 
Index ranges -23 ≤ h ≤ 22, -7 ≤ k ≤ 7, -22 ≤ l ≤ 23 
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Reflections collected 8217 
Independent reflections 3924 [Rint = 0.0305, Rsigma = 0.0488] 
Data/restraints/parameters 3924/0/227 
Goodness-of-fit on F2 1.082 
Final R indexes [I>=2σ (I)] R1 = 0.0615, wR2 = 0.1430 
Final R indexes [all data] R1 = 0.1025, wR2 = 0.1660 
Largest diff. peak/hole / e Å-3 0.14/-0.18 
 
 
 
 
 
 
 
     Table 5: Crystal data and structure refinement for exp_6061 (6fbd) 
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Operator Ms. Jayeeta Bhattacharajee 
Instrument Oxford SuperNova 
Identification code exp_6061 
Empirical formula C25H19ClO3 
Formula weight 402.8696 
Temperature/K 150(2) 
Crystal system triclinic 
Space group 
 
P-1 
 
a/Å 7.7903(5) 
b/Å 10.6920(7) 
c/Å 12.6755(10) 
α/° 84.487(6) 
β/° 82.901(6) 
γ/° 76.337(6) 
Volume/Å3 1015.60(12) 
Z 
 
2  
 
ρcalcmg/mm3 1.204 
m/mm-1 1.211 
F(000) 381.0 
Crystal size/mm3 0.2 × 0.16 × 0.12 
Radiation CuKα (λ = 1.54184) 
2Θ range for data collection 7.04 to 143.06° 
Index ranges 
 
-9 ≤ h ≤ 7, -12 ≤ k ≤ 10, -15 ≤ l ≤ 15 
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Reflections collected 6749 
Independent reflections 3847 [Rint = 0.0239, Rsigma = 0.0411] 
Data/restraints/parameters 3847/0/264 
Goodness-of-fit on F2 1.046 
Final R indexes [I>=2σ (I)] R1 = 0.0537, wR2 = 0.1348 
Final R indexes [all data] R1 = 0.0778, wR2 = 0.1601 
Largest diff. peak/hole / e Å-3 0.15/-0.32 
 
 
General procedure towards the formation of functionalized benzylidene 
indanone (GP-1): In an oven dried Schlenk tube, were added cinnamate 2 
(88.0‒112.3 mg, 0.50 mmol), arene 3 [195.0‒265 mg, 2.5 mmol) and dichloroethane 
(2.0 mL) followed by triflic acid (0.13 mL, 1.5 mmol) at room temperature under 
nitrogen atmosphere and allowed the reaction mixture to stir at 80 C for 1224 h. 
Progress of the indanone 4 formation was monitored by TLC till the reaction is 
completed. To the cooled reaction mixture at room temperature, were added 
aromatic aldehydes (225.0‒294.3 mg, 1.5 mmol) under nitrogen atmosphere. The 
stirred reaction mixture was then heated in an oil bath at 80 C for 10 min6 h and 
monitored by TLC. Then, the mixture was quenched by the addition of aqueous 
NaHCO3 solution and extracted with ethyl acetate (3  15 mL). The organic layers 
were washed with saturated NaCl solution, dried (Na2SO4), and filtered. Evaporation 
of the solvent under reduced pressure and purification of the crude material by silica 
gel column chromatography (petroleum ether/ethyl acetate) furnished the 
benzylidene indanone 6 (92‒174.5 mg, 54‒95%) as solid. 
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(E)-2-(4-methoxybenzylidene)-3-phenyl-2,3-dihydro-1H-inden-1-one (6aaa): 
  GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6aa formation, and then with p-Anisaldehyde (230 
mg, 1.5 mmol) for the aldol condensation at 80 C for 45 min. Purification of the 
crude material by silica gel column chromatography (petroleum ether/ethyl acetate, 
95:5 to 90:10) furnished the benzylidene indanone 6aaa (174.5 mg, 95%) as a 
yellow solid, was recrystallized with dichloromethane/hexane. [TLC control 
(petroleum ether/ethyl acetate 95:5), Rf(2a)=0.51, Rf(6aaa)=0.31, UV detection].  
 
M. p.: 160-162 ˚C. 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax= 3059, 2923, 2850, 1691, 1595, 1510, 
1460, 1254, 1173, 1028, 829, 738, 701 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.89 (d, 1H, J=8.3 Hz, ArH), 7.79 (d, 1H, J=1.5 
Hz, CH=CCO), 7.48 (ddd, 1H, J=8.3, 7.3 and 1.5 Hz, ArH), 7.41 (d, 2H, J=8.8 
Hz, ArH), 7.357.32 (m, 2H, ArH), 7.287.17 (m, 4H, ArH), 7.12 (t, 1H, J=7.3 
Hz, ArH), 6.72 (d, 2H, J=8.8 Hz, ArH), 5.26 (s, 1H, CH), 3.72 (s, 3H, ArOCH3) 
ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.6 (s, CO), 160.8 (s, ArC), 154.2 (s, ArC), 
141.4 (s, ArC), 136.2 (s, ArC), 135.8 (s, ArC)), 135.5 (d, CH=CCO), 134.7 (d, 
ArC), 133.4 (d, 2C, 2 × ArCH), 128.9 (d, 2C, 2 × ArCH), 127.8 (d, Ar-CH), 
127.5 (d, 2C, 2 × ArCH), 126.9 (d, ArCH), 126.7 (s, CH=CCO), 125.8 (d, 
ArCH), 124.1 (d, ArCH), 113.9 (d, 2C, 2 × ArCH), 55.3 (q, OCH3), 48.8 (d, 
CH) ppm. 
HR-MS (ESI+): m/z calculated for [C23H18O2H]
+=[M+H]+: 328.1413; found 
328.1412. 
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(E)-2-(3,4-dimethoxybenzylidene)-3-phenyl-2,3-dihydro-1H-inden-1-one (6aab): 
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6aa formation, and then with veratraldehyde (249 
mg, 1.5 mmol) for the aldol condensation at 80 C for 1 h 30 min. Purification of the 
crude material by silica gel column chromatography (petroleum ether/ethyl acetate, 
95:5 to 80:20) furnished the benzylidene indanone 6aab (122.3 mg, 60%) as a 
yellow solid, was recrystallized with dichloromethane/hexane. [TLC control 
(petroleum ether/ethyl acetate 90:10), Rf(2a)=0.61, Rf(6aab)=0.33, UV detection].  
M. p.: 162–164 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2921, 2850, 1689, 1588, 1509, 1456, 
1240, 1145, 1021, 736, 701 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.92 (d, 1H, J=7.8 Hz, ArH), 7.84 (d, 1H, J=1.5 
Hz, CH=CCO), 7.53 (ddd, 1H, J=8.3, 7.8 and 1.5 Hz, ArH), 7.43 (d, 1H, J=7.3 
Hz, ArH), 7.39 (dd, 1H, J=7.3 and 7.3 Hz, ArH), 7.33 (d, 2H, J=7.3 Hz, ArH), 
7.27 (dd, 2H, J=7.3 and 7.3 Hz, ArH), 7.19 (t, 1H, J=7.3 Hz, ArH), 7.16 (dd, 1H, 
J=8.3 and 2.0 Hz, ArH), 6.92 (d, 1H, J=2.0 Hz, ArH), 6.79 (d, 1H, J=8.3 Hz, 
ArH), 5.33 (s, 1H, CH), 3.86 (s, 3H, ArOCH3), 3.60 (s, 3H, ArOCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.5 (s, CO), 154.0 (s, ArC), 150.6 (s, ArC), 
148.7 (s, ArC), 141.6 (s, ArC), 136.1 (d, CH=CCO), 136.0 (s, ArC), 135.2 (s, 
ArC), 134.7 (d, ArCH), 129.2 (d, 2C, 2 × ArCH), 127.8 (d, Ar-CH), 127.3 (d, 
2C, 2 × ArCH), 127.2 (d, ArCH), 127.1 (s, CH=CCO), 127.0 (d, ArCH), 125.7 
(d, ArCH), 124.2 (d, ArCH), 113.1 (d, ArCH), 110.7 (d, ArCH), 55.9 (q, 
ArOCH3), 55.8 (q, ArOCH3), 48.7 (d, CH) ppm. 
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HR-MS (ESI+): m/z calculated for [C24H20O3Na]
+=[M+Na]+: 379.1305; found 
379.1298. 
 
 
(E)-3-phenyl-2-(3,4,5-trimethoxybenzylidene)-2,3-dihydro-1H-inden-1-one 
(6aac):  
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6aa formation, and then with 3,4,5-trimethoxy 
benzaldehyde (294.3 mg, 1.5 mmol) for the aldol condensation at 80 C for 10 min. 
Purification of the crude material by silica gel column chromatography (petroleum 
ether/ethyl acetate, 95:5 to 80:20) furnished the benzylidene indanone 6aac (136 
mg, 62%) as a yellow solid, was recrystallized with dichloromethane/hexane. [TLC 
control (petroleum ether/ethyl acetate 90:10), Rf(2a)=0.61, Rf(6aac)=0.31, UV 
detection].  
M. p.: 156–158 ˚C. 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2922, 2852, 1692, 1577, 1503, 1451, 
1244, 1007, 740, 699 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.91 (d, 1H, J=7.3 Hz, ArH), 7.79 (d, 1H, J=2.0 
Hz, CH=CCO), 7.53 (ddd, 1H, J=8.3, 7.3 and 1.5 Hz, ArH), 7.43 (d, 1H, J=7.8 
Hz, ArH), 7.39 (dd, 1H, J=7.8 and 7.3 Hz, ArH), 7.33 (d, 2H, J=7.8 Hz, ArH), 
7.27 (dd, 2H, J=7.8 and 7.3 Hz, ArH), 7.19 (t, 1H, J=7.8 and 7.3 Hz, ArH), 6.68 
(s, 2H, ArH), 5.32 (s, 1H, CH), 3.81 (s, 3H, ArOCH3), 3.65 (s, 6H, 2 × ArOCH3) 
ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.5 (s, CO), 154.0 (s, ArC), 153.0 (s, ArC), 
141.6 (s, ArC), 139.6 (s, ArC), 138.2 (s, ArC), 136.5 (s, ArC), 136.1 (d, 
CH=CCO), 135.8 (s, ArC), 135.0 (d, ArCH), 129.5 (s, ArC), 129.3 (d, 2C, 2 × 
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Ar-CH), 127.9 (d, ArCH), 127.2 (d, 2C, 2 × ArCH), 126.5 (d, ArCH ), 125.7 (s, 
CH=CCO), 124.3 (d, ArCH), 108.9 (d, 2C, 2 × ArCH), 60.9 (q, OCH3), 56.1 (q, 
2C, 2 × OCH3), 48.7 (d, CH) ppm. 
HR-MS (ESI+): m/z calculated for [C25H22O4H]
+=[M+H]+: 388.1625; found 
388.1629. 
 
 
(E)-2-(benzo[d][1,3]dioxol-5-ylmethylene)-3-phenyl-2,3-dihydro-1H-inden-1-
one (6aad):  
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6aa formation, and then with piperanal (225 mg, 1.5 
mmol) for the aldol condensation at 80 C for 1 h. Purification of the crude material 
by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 85:15) 
furnished the benzylidene indanone 6aad (135.3 mg, 70%) as a yellow solid, was 
recrystallized with dichloromethane/hexane. [TLC control (petroleum ether/ethyl 
acetate 90:10), Rf(2a)=0.51, Rf(6aad)=0.35, UV detection].  
M. p.: 208–210 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax= 2921, 2855, 1690, 1601, 1493, 1237, 
1449, 1035, 745, 700 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ= 7.90 (d, 1H, J=7.8 Hz, ArH), 7.75 (d, 1H, J=2.0 
Hz, CH=CCO), 7.50 (ddd, 1H, J=8.3, 7.8 and 1.5 Hz, ArH), 7.38 (d, 1H, J=7.8 
Hz, ArH), 7.36 (d, 1H, J=8.8 Hz, ArH), 7.27–7.20 (m, 4H, ArH), 7.19–7.10 (m, 
1H, ArH), 7.04 (dd, 1H, J=7.8 and 1.5 Hz, ArH), 6.93 (d, 1H, J=1.5 Hz, ArH), 
6.70 (d, 1H, J=7.8 Hz, ArH), 5.92 (d, 1H, J=1.5 Hz, OCH2aO), 5.90 (d, 1H, 
J=1.5 Hz, OCH2bO), 5.27 (s, 1H, CH) ppm. 
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13C-NMR (CDCl3, 100 MHz):  δ=194.5 (s, CO), 154.2 (s, ArC), 149.0 (s, ArC), 
147.8 (s, ArC), 141.4 (s, ArC), 136.3 (s, ArC), 136.1 (s, ArC), 135.5 (d, 
CH=CCO), 134.8 (d, ArCH), 129.0 (d, 2C, 2 × ArCH), 128.4 (s, CH=CCO), 
127.8 (2 × d, 2C, 2 × ArCH), 127.5 (d, 2C, 2 × ArCH), 127.0 (d, ArCH), 125.8 
(d, ArCH), 124.2 (d, ArCH), 110.4 (d, ArCH), 108.4 (d, ArCH), 101.5 (t, 
OCHO), 48.7 (d, CH) ppm. 
HR-MS (ESI+): m/z calculated for [C23H16O3NH4]
+=[M+ NH4]
+: 340.1332; found 
340.1334. 
 
 
(E)-2-(4-methoxybenzylidene)-4,6-dimethyl-3-phenyl-2,3-dihydro-1H-inden-1-
one (6aca):  
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), m-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6ac formation, and then with p-Anisaldehyde (230 
mg, 1.5 mmol) for the aldol condensation at 80 C for 1 h 30 min. Purification of the 
crude material by silica gel column chromatography (petroleum ether/ethyl acetate, 
95:5 to 85:15) furnished the benzylidene indanone 6aca (149 mg, 95%) as a yellow 
solid, was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2a)=0.51, Rf(6aca)=0.31, UV detection].  
M. p.: 176–178 ˚C. 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2922, 2853, 1686, 1596, 1509, 1453, 
1253, 1030, 735, 701 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.65 (d, 1H, J=1.0 Hz, CH=CCO), 7.62 (s, 1H, 
ArH), 7.51 (d, 2H, J=8.8 Hz, ArH), 7.207.10 (m, 5H, ArH), 7.097.02 (m, 1H, 
ArH), 6.82 (d, 2H, J=8.8 Hz, ArH), 5.23 (s, 1H, CH), 3.77 (s, 3H, OCH3), 2.37 (s, 
3H, ArCH3), 2.12 (s, 3H, ArCH3) ppm. 
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13C-NMR (CDCl3, 100 MHz):  δ=195.3 (s, CO), 160.7 (s, ArC), 150.3 (s, ArC), 
140.6 (s, ArC), 139 (s, ArC), 138.2 (s, ArC), 137.7 (d, CH=CCO), 137.1 (s, 
ArC), 135.3 (s, ArC), 134.0 (d, ArCH), 133.0 (d, 2C, 2 × ArCH), 129.2 (d, 2C, 
2 × ArCH), 128.2 (d, 2C, 2 × ArCH), 127.0 (s, CH=CCO), 126.5 (d, ArCH), 
121.7 (d, ArCH), 113.8 (d, 2C, 2 × ArCH), 55.3 (q, OCH3), 47.8 (d, CH), 21.0 (t, 
ArCH3), 18.5 (t, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H22O2H]
+=[M+H]+: 356.1726; found 
356.1728. 
 
 
(E)-2-(3,4-dimethoxybenzylidene)-4,6-dimethyl-3-phenyl-2,3-dihydro-1H-
inden-1-one (6acb):  
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), m-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6ac formation, and then with veratraldehyde (249 
mg, 1.5 mmol) for the aldol condensation at 80 C for 4 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
80:20) furnished the benzylidene indanone 6acb (157.0 mg, 72%) as a yellow solid, 
was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 90:10), Rf(2a)=0.63, Rf(6acb)=0.31, UV detection].  
M. p.: 168–170 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2922, 2852, 1688, 1592, 1510, 1462, 
1252, 1022, 734, 701 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.64 (d, 1H, J=1.5 Hz, CH=CCO), 7.61 (s, 1H, 
ArH), 7.227.05 (m, 7H, ArH), 6.98 (d, 1H, J=2.0 Hz, ArH), 6.79 (d, 1H, J=8.3 
Hz, rH), 5.22 (s, 1H, CH), 3.85 (s, 3H, OCH3), 3.83 (s, 3H, OCH3), 2.36 (s, 3H, 
ArCH3), 2.15 (s, 3H, ArCH3)  ppm. 
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13C-NMR (CDCl3, 100 MHz):  δ=195.1 (s, CO), 150.4 (s, ArC), 150.2 (s, ArC), 
148.6 (s, ArC), 140.7 (s, ArC), 138.8 (s, ArC), 138.2 (s, ArC), 137.7 (d, 
CH=CCO), 136.9 (s, ArC), 135.2 (s, ArC), 134.4 (d, ArCH), 129.0 (d, 2C, 2 × 
ArCH), 128.2 (d, 2C, 2 × ArCH), 127.3 (s, CH=CCO), 126.6 (d, ArCH), 125.7 
(d, ArCH), 121.7 (d, ArCH), 113.5 (d, ArCH), 110.7 (d, rCH), 56.1 (q, 
OCH3), 55.8 (q, OCH3) , 47.8 (d, CH), 21.0 (q, ArCH3), 18.6 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C26H24O3H]
+=[M+H]+: 387.1863; found 
387.1863. 
 
 
(E)-2-(4-methoxybenzylidene)-4,7-dimethyl-3-phenyl-2,3-dihydro-1H-inden-1-
one (ada):  
GP-1 was carried out with cinnamate 2a (88.0 mg, 0.50 mmol), p-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6ad formation, and then with p-Anisaldehyde (204 
mg, 1.5 mmol) for the aldol condensation at 80 C for 2 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
90:10) furnished the benzylidene indanone 6ada (117.0 mg, 58%) as a yellow solid, 
was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2a)=0.51, Rf(6ada)=0.32, UV detection].  
M. p.: 160–162 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2922, 2843, 1685, 1593, 1504, 1450, 
1252, 1028, 734, 697 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.60 (s, 1H, CH=CCO), 7.51 (d, 2H, J=7.8 Hz, 
ArH), 7.207.02 (m, 7H, ArH), 6.82 (d, 2H, J=7.3 Hz, ArH), 5.23 (s, 1H, CH), 
3.78 (s, 3H, OCH3), 2.78 (s, 3H, ArCH3), 2.13 (s, 3H, ArCH3) ppm. 
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13C-NMR (CDCl3, 100 MHz):  δ=196.1 (s, CO), 160.5 (s, ArC), 153.2 (s, ArC), 
140.6 (s, ArC), 139.1 (s, ArC), 136.4 (s, ArC), 135.7 (d, CH=CCO), 134.2 (s, 
ArC), 133.3 (d, ArCH), 132.8 (d, 2C, 2 × ArCH), 132.6 (s, ArC), 130.1 (d, 
ArCH), 129.2 (d, 2C, 2 × ArCH), 128.1 (d, 2C, 2 × ArCH), 127.2 (s, 
CH=CCO), 126.4 (d, ArCH), 113.8 (d, 2C, 2 × ArCH),  55.3 (q, OCH3), 47.6 (d, 
CH), 18.4 (q, ArCH3), 18.3 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H22O2Na]
+=[M+Na]+: 377.1512; found 
377.1512. 
 
 
(E)-2-(4-methoxybenzylidene)-4,6-dimethyl-3-(p-tolyl)-2,3-dihydro-1H-inden-1-
one (6bca):  
GP-1 was carried out with cinnamate 2b (95.0 mg, 0.50 mmol), m-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.14 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 14 h for the indanone 6bc formation, and then with p-Anisaldehyde (210.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 2 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 
furnished the benzylidene indanone 6bca (130.0 mg, 67%) as a yellow solid, was 
recrystallized with dichloromethane/hexane. [TLC control (petroleum ether/ethyl 
acetate 95:5), Rf(2b)=0.63, Rf(6bca)=0.32, UV detection].  
M. p.:  136–138 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2925, 1687, 1597, 1509, 1255, 1031, 
725 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.52 (d, 1H, J=1.5 Hz, CH=CCO), 7.49 (s, 1H, 
ArH), 7.41 (d, 2H, J=8.8 Hz, ArH), 6.97 (s, 1H,  ArH), 6.93 (d, 2H, J=8.3 Hz, 
ArH ), 6.84 (d, 2H, J=8.3 Hz, ArH), 6.70 (d, 2H, J=8.8 Hz, ArH),  5.05 (s, 1H, 
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CH), 3.63 (s, 3H, OCH3), 2.23 (s, 3H, ArCH3), 2.06 (s, 3H, ArCH3), 2.00 (s, 3H, 
ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=195.2 (s, CO), 160.5 (s, ArC), 150.4 (s, ArC), 
138.9 (s, ArC), 137.9 (s, ArC), 137.6  (d, CH=CCO), 137.3 (s, ArC), 136.9 (s, 
ArC), 135.8 (s, ArC), 135.1 (s, ArC), 133.6 (d, ArCH), 133.0 (d, 2C, 2 × 
ArCH), 128.8 (d, 2C, 2 × ArCH), 128.7 (d, 2C, 2 × ArCH), 126.9 (s, 
CH=CCO), 121.5 (d, ArCH), 113.7 (d, 2C, 2 × ArCH),  55.1 (q, OCH3), 47.2 (d, 
CH), 20.9 (q, ArCH3), 20.8 (q, ArCH3), 18.4 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C26H24O2H]
+=[M+H]+: 370.1883; found 
370.1874 
 
 
(E)-2-(4-methoxybenzylidene)-4,7-dimethyl-3-(p-tolyl)-2,3-dihydro-1H-inden-1-
one (6bda):  
GP-1 was carried out with cinnamate 2b (95.0 mg, 0.50 mmol), p-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.14 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 14 h for the indanone 6bd formation, and then with p-Anisaldehyde (210.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 2 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 
furnished the benzylidene indanone 6bda (120.0 mg, 62 %) as a yellow solid, was 
recrystallized with dichloromethane/hexane. [TLC control (petroleum ether/ethyl 
acetate 95:5), Rf(2b)=0.63, Rf(6bda)=0.40, UV detection].  
M. p.: 134136 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2924, 2852, 1686, 1597, 1509, 1257, 
1032, 726 cm-1. 
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1H-NMR (CDCl3, 400 MHz): δ=7.57 (d, 1H, J=1.5 Hz, ArH), 7.54 (dd, 2H, J=8.8 
Hz, ArH), 7.14 (d, 1H, J=7.8 Hz, ArH), 7.10–7.02 (m, 3H, ArH), 6.96 (d, 2H, 
J=7.8 Hz, ArH), δ= 6.83 (d, 2H, J=8.8 Hz, ArH), 5.19 (s, 1H, CH), 3.79 (s, 3H, 
OCH3), 2.77 (s, 3H, ArCH3), 2.20 (s, 3H, ArCH3), 2.14 (s, 3H, ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=196.3 (s, CO), 160.5 (s, ArC), 153.4 (s, ArC), 
139.1 (s, ArC), 137.4 (s, ArC), 136.3 (s, ArC), 135.9 (s, ArC), 135.7 (d, 
CH=CCO), 134.0 (s, ArC), 133.0 (d, ArCH), 132.9 (d, 2C, 2 × ArCH), 132.5 
(s, ArC), 130.0 (d, ArCH), 129.0 (d, 2C, 2 × ArCH), 128.8 (d, 2C, 2 × ArCH), 
127.2 (s, CH=CCO), 113.8 (d, 2C, 2 × ArCH),  55.2 (q, OCH3), 47.2 (d, CH), 
20.9 (q, ArCH3), 18.4 (q, ArCH3), 18.3 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C26H24O2Na]
+=[M+Na]+: 391.1669; found 
391.1668. 
 
 
(E)-2-(3,4-dimethoxybenzylidene)-4,7-dimethyl-3-(p-tolyl)-2,3-dihydro-1H-
inden-1-one (6bdb):  
GP-1 was carried out with cinnamate 2b (95.0 mg, 0.50 mmol), p-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.14 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6bd formation, and then with veratraldehyde (249.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 4 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
85:15) furnished the benzylidene indanone 6bdb (132.0 mg, 63 %) as a yellow solid, 
was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2b)=0.53, Rf(6bdb)=0.30, UV detection].  
M. p.: 160–164 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2928, 2254, 1686, 1592, 1512, 1255, 
1025, 724 cm-1. 
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1H-NMR (CDCl3, 400 MHz): δ=7.56 (d, 1H, J=1.5, CH=CCO), 7.19 (dd, 1H, 
J=8.3 and 2.0 Hz, ArH ), 7.14 (d, 1H, J=7.3 Hz, ArH), 7.117.02 (m, 3H, ArH), 
7.01 (d, 1H, J=2.0 Hz, ArH ), 6.98 (d, 2H, J=7.8 Hz, ArH), δ= 6.82 (d, 1H, J=8.3 
Hz, ArH), 5.18 (s, 1H, CH), 3.87 (s, 3H, OCH3), 3.86 (s, 3H, OCH3), 2.77 (s, 3H, 
ArCH3), 2.21 (s, 3H, ArCH3), 2.16 (s, 3H, ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=196.2 (s, CO), 153.4 (s, ArC), 150.3 (s, ArC), 
148.7 (s, ArC), 139.1 (s, ArC), 137.6 (s, ArC), 136.4 (s, ArC), 136.1 (s, ArC), 
135.8 (d, CH=CCO), 133.9 (s, ArC), 133.4 (d, ArCH), 132.4 (s, ArC), 130.0 
(d, ArCH), 128.9 (d, 2C, 2 × ArCH), 128.9 (d, ArCH), 128.8 (d, ArCH), 127.5 
(s, CH=CCO), 125.5 (d, ArCH), 113.5 (d, ArCH), 110.7 (d, ArCH), 56.2 (q, 
OCH3), 55.8 (q, OCH3), 47.3 (d, CH), 20.9 (q, ArCH3), 18.5 (q, ArCH3), 18.4 (q, 
ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C27H26O3Na]
+=[M+Na]+: 422.1808; found 
422.1811. 
 
 
(E)-3-(4-chlorophenyl)-2-(4-methoxybenzylidene)-2,3-dihydro-1H-inden-1-one 
(6caa):  
GP-1 was carried out with cinnamate 2c (105.3 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6ca formation, and then with p-Anisaldehyde (205.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 1 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5) 
furnished the benzylidene indanone 6caa (92.0 mg, 54 %) as a yellow solid, was 
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recrystallized with dichloromethane/hexane. [TLC control (petroleum ether/ethyl 
acetate 95:5), Rf(2c)=0.65, Rf(6caa)=0.30, UV detection].  
M. p.: 130-132 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2923, 2851, 2253, 1691, 1597, 1511, 
1256, 1027, 723 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ= 7.91 (d, 1H, J=7.3 Hz, ArH), 7.81 (d, 1H, J=1.9 
Hz, CH=CCO), 7.52 (ddd, 1H, J=7.8, 7.3 and 1.5 Hz, ArH), 7.457.36 (m, 3H, 
ArH), 7.33 (dd, 1H, J=7.8 and J=1.0 Hz, ArH), 7.227.15 (m, 4H, ArH), 6.77 
(d, 2H, J=7.8 Hz, ArH), 5.29 (s, 1H, CH), 3.78 (s, 3H, OCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.2 (s, CO), 160.9 (s, ArC), 153.6 (s, ArC), 
140.0 (s, ArC), 136.3 (s, ArC), 135.8 (d, CH=CCO), 135.3 (s, ArC), 134.8 (d, 
ArC), 133.4 (d, 2C, 2 × ArCH), 132.7 (s, ArC), 129.2 (d, 2C, 2 × ArCH), 128.8 
(d, 2C, 2 × ArCH), 128.0 (d, ArCH), 126.5 (s, CH=CCO), 125.7 (d, ArCH), 
124.2 (d, ArCH), 114.0 (d, 2C, 2 × ArCH), 55.3 (q, OCH3), 48.0 (q, CH) ppm. 
HR-MS (ESI+): m/z calculated for [C23H17ClO2Na]
+=[M+Na]+: 383.0809; found 
383.0808. 
 
 
(E)-3-(4-chlorophenyl)-2-(4-methoxybenzylidene)-4,6-dimethyl-2,3-dihydro-1H-
inden-1-one (6cca):  
GP-1 was carried out with cinnamate 2c (105.3 mg, 0.50 mmol), m-Xylene 
(265.0 mg, 2.5 mmol), triflic acid (0.13 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6cc formation, and then with p-Anisaldehyde (204.5 
mg, 1.5 mmol) for the aldol condensation at 80 C for 1 h 30 min. Purification of the 
crude material by silica gel column chromatography (petroleum ether/ethyl acetate, 
95:5) furnished the benzylidene indanone 6cca (131.2 mg, 71 %) as a yellow solid, 
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was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2c)=0.53, Rf(6cca)=0.30, UV detection].  
M. p.: 136-138 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2925, 1691, 1599, 1511, 1257, 1031 
cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.65 (d, 1H, J=1.5 Hz, CH=CCO), 7.61 (s, 1H, 
ArH), 7.48 (d, 2H, J=8.8 Hz, ArH), 7.207.00 (m, 5H, ArH), 6.83 (d, 2H, J=8.8 
Hz, ArH), 5.23 (s, 1H, CH), 3.79 (s, 3H, OCH3), 2.38 (s, 3H, ArCH3), 2.11 (s, 
3H, ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.8 (s, CO), 160.8 (s, ArC), 149.6 (s, ArC), 
139.2 (s, ArC), 138.5 (s, ArC), 138.4 (s, ArC), 137.8 (d, CH=CCO), 137.1 (s, 
ArC), 135.2 (s, ArC), 134.4 (d, ArCH), 132.9 (d, 2C, 2 × ArCH), 132.2 (s, 
ArC), 130.3 (d, 2C, 2 × ArCH), 128.3 (d, 2C, 2 × ArCH), 126.7 (s, CH=CCO), 
121.8 (d, ArCH), 113.9 (d, 2C, 2 × ArCH),  55.3 (q, OCH3), 47.0 (d, CH), 21.0 
(q, CH3), 18.5 (q, CH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H21ClO2Na]
+=[M+Na]+: 413.1103; found 
413.1099 
 
 
(E)-2-(4-methoxybenzylidene)-3-methyl-3-phenyl-2,3-dihydro-1H-inden-1-one 
(6eaa):  
GP-1 was carried out with cinnamate 2e (95.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.14 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 12 h for the indanone 6ea formation, and then with p-Anisaldehyde (205.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 2 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
90:10) furnished the benzylidene indanone 6eaa (115.0 mg, 64 %) as a yellow solid, 
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was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2e)=0.63, Rf(6eaa)=0.35, UV detection].  
M. p.: 160-162 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1):  νmax=2925, 2851, 1692, 1598, 1510, 1255, 
1030, 760, 705 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.84 (d, 1H, J=7.3 Hz, ArH), 7.73 (s, 1H, 
CH=CCO), 7.43 (ddd, 1H, J=7.8, 7.3 and 1.5 Hz, ArH), 7.37–7.16 (m, 6H, 
ArH), 7.15–7.05 (m, 3H, ArH), 6.64 (d, 2H, J=8.8 Hz, ArH), 3.68 (s, 3H, 
OCH3), 1.86 (s, 3H, ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.5 (s, CO), 160.5 (s, ArC), 160.3 (s, ArC), 
145.2 (s, ArC), 142.0 (s, ArC), 135.0 (d, CH=CCO), 134.9 (d, ArCH), 134.7 
(s, ArC), 133.7 (d, 2C, 2 × ArCH), 128.9 (d, 2C, 2 × ArCH), 127.4 (d, ArCH), 
126.5 (d, ArCH), 126.4 (s, CH=CCO), 126.1 (d, 2C, 2×ArCH), 124.5 (d, 
ArCH), 123.8 (d, ArCH), 113.7 (d, 2C, 2 × ArCH),  55.2 (q, OCH3), 49.4 (d, 
CH), 23.3 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C24H20O2H]
+=[M+H]+: 342.157; found 
342.1567 
 
 
(E)-2-(3,4-dimethoxybenzylidene)-3-methyl-3-phenyl-2,3-dihydro-1H-inden-1-
one (6eab):  
GP-1 was carried out with cinnamate 2e (95.0 mg, 0.50 mmol), benzene 
(195.0 mg, 2.5 mmol), triflic acid (0.14 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 14 h for the indanone 6ea formation, and then with veratraldehyde (249.0 
mg, 1.5 mmol) for the aldol condensation at 80 C for 1 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
80:20) furnished the benzylidene indanone 6eab (156.0 mg, 80 %) as a yellow solid, 
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was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2e)=0.63, Rf(6eab)=0.30, UV detection].  
M. p.: 158–160 ˚C  
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2923, 2852, 1688, 1593, 1510, 1243, 
1020, 733, 703 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.89 (d, 1H, J=7.3 Hz, rH), 7.81 (s, 1H, 
CH=CCO), 7.51 (ddd, 1H, J=7.8, 7.3 and 1.5 Hz, ArH), 7.45 (d, 2H, J=7.3 Hz, 
ArH), 7.35 (ddd, 1H, J=7.8, 7.8 and 1.0 Hz, ArH), 7.33–7.26 (m, 3H, ArH), 7.19 
(t, 1H, J=7.3 Hz, ArH), 7.04 (dd, 1H, J=8.3 and 2.0 Hz, ArH), 6.77 (d, 1H, J=8.3 
Hz, ArH), 6.63 (d, 1H, J=2.0 Hz, ArH), 3.85 (s, 3H, ArOCH3), 3.37 (s, 3H, 
ArOCH3), 1.96 (s, 3H, CH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.4 (s, CO), 160.1 (s, ArC), 150.3 (s, ArC), 
148.5 (s, ArC), 145.2 (s, ArC), 141.6 (s, ArC), 135.5 (d, CH=CCO), 135.1 (d, 
ArCH), 134.6 (s, CH=CCO), 129.2 (d, 2C, 2 × ArCH), 127.5 (d, ArCH), 127.4 
(d,  ArCH), 126.7 (d, ArCH), 126.1 (d, 2C, 2 × ArCH), 124.5 (d, ArCH), 124.0 
(d, ArCH), 113.4 (d, ArCH), 110.5 (d, 2C, 2 × ArCH), 55.8 (q, OCH3), 55.7 (q, 
OCH3), 49.6 (d, CH), 23.8 (q, CH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H22O3H]
+=[M+H]+: 373.1706; found 
373.1713. 
 
 
(E)-3-(4-chlorophenyl)-2-(4-methoxybenzylidene)-3,6-dimethyl-2,3-dihydro-1H-
inden-1-one (6fba):  
GP-1 was carried out with cinnamate 2f (112.3 mg, 0.50 mmol), toluene 
(230.0 mg, 2.5 mmol), triflic acid (0.12 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 15 h for the indanone 6fb formation, and then with p-Anisaldehyde (204.5 
mg, 1.5 mmol) for the aldol condensation at 80 C for 6 h. Purification of the crude 
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material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5) 
furnished the benzylidene indanone 6fba (158.0 mg, 92 %) as a yellow solid, was 
recrystallized with dichloromethane/hexane. [TLC control (petroleum ether/ethyl 
acetate 95:5), Rf(2f)=0.65, Rf(6fba)=0.36, UV detection].  
M. p.: 168-170 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2922, 2852, 1691, 1598, 1509, 1257, 
1032, 732 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.72 (s, 1H, ArH), 7.65 (s, 1H, CH=CCO), 
7.37–7.22 (m, 5H, ArH), 7.12 (d, 2H, J=8.3 Hz, ArH), 7.07 (d, 1H, J=8.3 Hz, 
ArH), 6.69 (d, 2H, J=8.3 Hz, ArH), 3.74 (s, 3H, OCH3), 2.35 (s, 3H, ArCH3), 
1.85 (s, 3H, ArCH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.3 (s, CO), 160.7 (s, ArC), 157.4 (s, ArC), 
144.1 (s, ArC), 142.0 (s, ArC), 137.8 (s, ArC), 136.5 (d, CH=CCO), 135.0 (d, 
ArCH), 134.8 (s, ArC), 133.7 (d, 2C, 2 × ArCH), 132.4 (s, ArC), 129.1 (d, 2C, 
2 × ArCH), 127.6 (d, 2C, 2 × ArCH), 126.3 (s, CH=CCO), 124.1 (d, ArCH), 
123.9 (d, ArCH), 113.9 (d, 2C, 2 × ArCH),  55.3 (q, OCH3), 48.8 (s, CCH3), 
23.5 (q, CH3), 21.1 (q, CH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H21ClO2Na]
+=[M+Na]+: 412.1103; found 
412.1049 
 
 
(E)-2-(benzo[d][1,3]dioxol-5-ylmethylene)-3-(4-chlorophenyl)-3,6-dimethyl-2,3-
dihydro-1H-inden-1-one (6fbd):  
GP-1 was carried out with cinnamate 2f (112.3 mg, 0.50 mmol), toluene 
(230.0 mg, 2.5 mmol), triflic acid (0.12 mL, 1.5 mmol), dichoroethane (2.0 mL) at 
80 C for 16 h for the indanone 6fb formation, and then with piperanal (225.0 mg, 
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1.5 mmol) for the aldol condensation at 80 C for 2 h. Purification of the crude 
material by silica gel column chromatography (petroleum ether/ethyl acetate, 95:5 to 
90:10) furnished the benzylidene indanone 6fbd (126.0 mg, 70 %) as a yellow solid, 
was recrystallized with dichloromethane/hexane. [TLC control (petroleum 
ether/ethyl acetate 95:5), Rf(2f)=0.65, Rf(6fbd)=0.36, UV detection].  
M. p.: 172-174 ˚C 
IR (neat; MIR-ATR, 4000–600 cm-1): νmax=2923, 2854, 1691, 1605, 1489, 1243, 
1037, 833 cm-1. 
1H-NMR (CDCl3, 400 MHz): δ=7.63 (s, 1H, ArH), 7.62 (d, 1H, J=1.0 Hz, 
CH=CCO), 7.26 (dd, 1H, J=7.8 and 1.0 Hz, ArH), 7.247.15 (m, 4H, ArH), 
7.02 (d, 1H, J=7.8 Hz, ArH), 6.76 (dd, 1H, J=8.3 and 1.5 Hz, ArH), 6.61 (d, 1H, 
J=8.3 Hz, ArH), 6.52 (d, 1H, J=1.5 Hz, ArH), 5.85 (d, 1H, J=1.0 Hz, OCH2aO), 
5.84 (d, 1H, J=1.0 Hz, OCH2bO), 2.31 (s, 3H, ArCH3), 1.82 (s, 3H, CH3) ppm. 
13C-NMR (CDCl3, 100 MHz):  δ=194.2 (s, CO), 157.4 (s, ArC), 148.8 (s, ArC), 
147.7 (s, ArC), 144.1 (s, ArC), 142.4 (s, ArC), 137.8 (s, ArC), 136.6 (d, 
CH=CCO), 135.0 (d, ArCH), 134.7 (s, ArC), 132.4 (s, ArC), 129.1 (d, 2C, 2 × 
ArCH), 127.9 (d, ArCH), 127.6 (d, 2C, 2 × ArCH), 127.6 (s, CH=CCO), 124.1 
(d, ArCH), 123.9 (d, ArCH), 110.6 (d, ArCH), 108.2 (d, ArCH), 101.4 (d, 
OCH2O), 48.7 (s, CCH3), 23.5 (q, ArCH3), 21.1 (q, ArCH3) ppm. 
HR-MS (ESI+): m/z calculated for [C25H19ClO3H]
+=[M+H]+: 404.1129; found 
404.1124 
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